Aim of the study: To identify predictors of quality of life (QOL) in head and neck cancer patients prior to cisplatin chemotherapy and radiotherapy treatment. Material and methods: A cross-sectional study at a Clinical Oncology department of a teaching hospital in the state of São Paulo, Brazil, from September 2011 to October 2012 was performed. QOL was assessed using the University of Washington QOL Questionnaire. Demographic and clinical characteristics were obtained through interviews with patients and collected from medical records. Multivariate linear regression was used to determine the association between QOL scores and patient-related factors. Results: We studied 48 head and neck cancer patients, who were mostly white (77.1%), males (83.3%), with pharyngeal cancers (66.7%), cancers with stage T4 (45.8%) and N1 (31.2%) tumours, and classified with a Karnofsky Performance Status (KPS) of 90% (37.5%). Patients had excellent scores for saliva (96.2 ±13.5) and shoulder (93.6 ±17.9), with pain and anxiety being the most affected domains (59.6 ±32.4 and 57.5 ±39.2, respectively). A significant relationship of KPS and T stage with overall QOL score was noted. The population with lowest overall QOL score was those who had low KPS scores and T4 tumours. Conclusions: Head and neck cancer patients prior to cisplatin chemotherapy and radiotherapy treatment, with a low KPS and staged as T4 tumours, have worse overall QOL, and special attention should be given to these patients.
Introduction
Head and neck cancer, which is the fifth most common cancer worldwide, refers to primary tumours arising out of the lip, oral cavity and pharynx, nasal cavity and paranasal sinuses, inner ear, and larynx.
It is known that head and neck cancer patients are prone to have a poor health-related quality of life (QOL) due to significant changes in vital functions related to food, communication, and social interaction, as well as aesthetic effects [1] . The function and appearance of the head and neck region are crucial to self-image and QOL, as the patient's physical, psychological, and social wellbeing are heavily influenced by deformity and dysfunction resulting from these tumours [2] .
The Karnofsky performance status (KPS) is a standard manner of measuring the ability of cancer patients to perform ordinary tasks [3] . In several studies this functional status has shown a valid correlation with QOL [4, 5] . Moreover, some disease-related variables are already known to have an impact on QOL, such as site, stage, and treatment of the disease [6, 7] .
Based on this finding, we decided to study the relationship between patient-related factors and QOL (and its domains) using the University of Washington QOL Questionnaire (UWQOL).
Material and methods
This is a cross-sectional study conducted at the Clinical Oncology department (where patients were referred for chemotherapy treatment) of a teaching hospital in the state of São Paulo, Brazil. The inclusion period was from September 2011 to October 2012. The Research Ethics Committee of our institution approved this study.
Eligibility criteria
We used non-probabilistic consecutive sampling. Patients were eligible for the study if they had squamous cell carcinoma of the head and neck (primary tumour), and if they received high-dose cisplatin chemotherapy (80 or 100 mg/m 2 ) and concurrent radiotherapy as therapeutic conduct.
Patients who had undergone previous treatment of the tumour (surgery, chemotherapy, and radiotherapy), with severe psychiatric problems, or who refused to participate were excluded.
Patient-related factors
The following demographic and clinical characteristics were obtained through interviews with 48 patients (mean age 55.7 years; 83.3% men) and collected from medical records: age, gender, race, body mass index (BMI), education level, marital status, work situation, drinking category [8] , smoking category [9] , feeding tubes and tracheostomy, primary tumour site, and tumour stage [T stage indicates tumour extension, rating from 1 (the best condition) to 4 (the worst condition) and N stage indicates metastasis in the lymph nodes, rating from 0 (the best condition) to 3 (the worst condition)].
For the measurement of functional status, the KPS was used, which is a standard manner of measuring the ability of cancer patients to perform ordinary tasks [3] . Its scores range from 0 to 100 (%); a high score indicates that the patient is better able to perform daily activities.
Quality-of-Life Questionnaire
Quality-of-Life Questionnaire was assessed using the University of Washington QOL Questionnaire (UWQOL) (version 4.0) [1, 10] , a disease-specific instrument for head and neck cancer patients; it was previously adapted into Portuguese and validated for the Brazilian population [11] . The UWQOL is composed of 12 multiple-choice questions related to specific domains of quality of life as follows: pain, appearance, activity, recreation, swallowing, chewing, speech, shoulder, taste, saliva, mood, and anxiety. Each question has three to five response categories, with scores ranging from 0 (worst condition) to 100 (best condition). The scale thus obtained enabled us to assess each quality of life domain and also in an integrated manner, from the average of 12 domains, by bringing all measures into a global value for each patient (overall QOL).
This instrument was applied on the patient's first day at the Clinical Oncology department when they received a treatment proposal for cancer, as mentioned above. Each patient was administered the questionnaire by the same interviewer, who was previously trained in reading the questions and response options in the questionnaire. All patients were instructed to answer the questions according to the events of the past seven days. The interviewer did not at any time interfere in any manner that could influence the interviewee's answers.
Statistical analysis
To study the influence of patient-related factors on the values of the overall QOL score and domain scores, we used the Multiple Linear Regression (SAS, 9.2 version, 2002-2008, Cary, NC, USA) model, with stepwise criteria of variable selection. The variables were transformed into ranks due to the lack of normal distribution. P < 0.05 was considered significant.
Results
We included consecutively all 48 patients who were referred for high-dose cisplatin and radiotherapy treatment. They were predominantly white males, with a mean age of 55.7 years, a mean BMI within normal limits, with a KPS between 100% and 70%, heavy smokers and drinkers, had a partner, had advanced pharyngeal tumours, and low socioeconomic status/education level. No patient had distant metastases (Tables 1 and 2 ).
The scores obtained in the assessment of QOL for the patients studied are shown in Table 3 . Before initiating treatment, the studied population had excellent scores for saliva and shoulder; however, pain and anxiety were the most affected domains.
The studied patients' individual characteristics prior to treatment and their relation to overall QOL and their specific domains are shown in Table 4 . Significant relationships were noted between: 1) N stage and KPS with pain score -the patients with low pain score were those who had N3 tumours and a low KPS; 2) KPS and T stage with appearance score -patients with low appearance score were those who had T4 tumours and a low KPS; 3) KPS with activity and recreation score -the patients with low activity and recreation scores were those who had a low 
BMI -body mass index
KPS; 4) KPS, BMI, and feeding tube with swallowing score -patients with low swallowing scores were those who had a low KPS, low BMI, and feeding tubes; 5) T stage, cancer site, and feeding tube with chewing score -patients with low chewing scores were those who had oral cavity cancers, following pharyngeal cancer, T4 tumours, and feeding tubes; 6) T stage with speech score -patients with low speech scores were those who had T3 and T4 tumours; 7) N stage with shoulder score -patients with low shoulder score were those who had N3 tumours; 8) BMI with taste score -patients with low taste scores were those who had a low BMI; 9) Race with mood score -patients with low mood scores were white people; 10) KPS and gender with anxiety score -patients with low anxiety scores were female and they also had a high KPS; and 11) KPS and T stage with overall QOL score -patients with a low overall QOL score were those who had a low KPS (mean 
4).

Discussion
Patient-related factors that may influence QOL include gender, age, functional status, and psychological status [4] . Many studies have been designed to study factors that may predict QOL in head and neck cancer patients during or after several treatments [4, 6, [12] [13] [14] [15] . In our study, we attempted to evaluate pretreatment patient-related factors that determined QOL. We found that KPS and tumour extension are the major factors predicting QOL. Gender, race, BMI, feeding tube, N stage, and tumour site had less influence, and age, tracheostomy, educational level, marital status, work situation, and smoking and drinking category did not influence any QOL domain. It should be emphasised that we used only one instrument to assess QOL and one statistical model; however, because of the scarcity of previous literature studying predictors of QOL using the UWQOL, this study stands out.
Functional status, as measured with the KPS [3] , a reliable and valid instrument to assess the functional status of cancer patients [16] , has been shown to be positively correlated with QOL [4, 5] . In studies with lung, colon, and prostate cancer patients, the KPS was also found to be a predictor of QOL [17] . We demonstrated that the KPS was the major and the strongest predictor of QOL prior to treatment, and this was indicated primarily using the UWQOL. KPS was also associated with pain, appearance, activity, recreation, swallowing, and anxiety domains.
Disease-related variables that are considered to influence QOL are site, stage, and treatment of the disease [6, 7] . Site and stage to a large extent determine treatment and hence its impact on QOL [4, 18] . In our study, another predictor of overall QOL by the UWQOL was the T stage because T4 patients have a lower QOL. The numbers after T describe the tumour size and/or amount of spread into nearby structures. The higher the T number, the larger the tumour and/or the more it has spread into nearby tissues. The T stage contributed to lower scores for appearance, chewing, and speech. However, Terrel et al. [14] and Hammerlid and Taft [18] found that cancer stage was not associated with any of the QOL scales (SF-36, HNQoL, and EORTC QLQ-H&N35 instruments). It is important to note that our sample had a prevalence of advanced tumours (T3 and T4) due to the characteristic of the clinical department in question (in general, patients referred to this antineoplastic treatment are those who are in the major stages of the disease; early stages of disease are referred for surgical resection or radiotherapy alone). Although there were a small number of patients with T1 and T2 tumours, the multiple linear regression statistical model was able to demonstrate an influence of tumour size on quality of life. The N stage describes whether the cancer has spread into nearby lymph nodes. In our study, this category was a predictor of pain and shoulder problems because patients with stage N3 tumours had low pain and shoulder scores. In relation to tumour site, this was a predictor of chewing because patients with larynx cancer had better chewing scores than patients with oral cavity and pharyngeal cancers. We also expected to observe that the cancer site would be related to speech (larynx cancer patients would have worse speech score, as demonstrated by Hammerlid et al. [19] ); however, we did not observe this association.
Depression and other psychosocial morbidities such as anxiety occurred frequently in head and neck cancer patients before and after treatment [20, 21] . These reactions are common because cancer and its treatment have always been associated with the idea of death and suffering. Graeff et al. [4] demonstrated that head and neck cancer patients who exhibit depressive symptoms prior to treatment are at risk for physical/psychological morbidity and poor quality of life after treatment. We demonstrated that gender and race are predictors of anxiety and mood before treatment; women are more prone to anxiety, and white people have an increased risk of depression. We also expected to find gender to be related to mood because some studies have already indicated an association between women and depression [22, 23] ; women are also known to report psychological symptoms more frequently than men. Our findings in relation to race are in accordance with the study of Janosky et al. [24] in which whites had more depressive symptoms than non-whites. For the management of cancer-induced anxiety and depression, a psychologist needs to be present in the multidisciplinary team; also, it can be done by rational use of antidepressants and anxiolytics drugs prescribed by a clinician.
The physical effects of cancer itself are well recognised; malnourishment or cancer cachexia is caused by factors such as alteration in diet, reduced appetite, hormone-induced metabolic changes, and immune activation in cancer with cytokine release [25] . Moreover, head and neck cancer patients have nutritional deficits, dysphagia, problems in swallowing, and frequently require feeding tubes because of the anatomical location of the tumour. Our findings indicate that the presence of a feeding tube is associated with lower swallowing and chewing scores; however, this cannot be interpreted to mean that the feeding tube wors- ened swallowing and chewing, but instead that the tube was present because swallowing and chewing had already worsened due to cancer. Low BMI was correlated with lower scores in taste and swallowing, with a similar explanation to that of the feeding tube; both BMI and the presence of a feeding tube were consequences and not the cause of the reduced domain scores. In the study of Terrel et al. [14] the feeding tube status was found to be a very strong and significant predictor of QOL; the presence of a feeding tube was associated with statistically lower scores on QOL domains; however, this was more related to physical functioning and vitality scores (feeding tubes can cause vomiting, nausea, diarrhoea, and infections) and social functioning and emotional scores (feeding tubes can cause interference with social activities and patients may feel shameful). Our study did not observe these relationships.
Finally, the worst QOL domains were pain and anxiety. Psychological-emotional distress and its management in cancer patients were discussed previously in this manuscript. Pain is the most frequent symptom in oncology, and its incidence reaches 80% in advanced cancer patients [26] . This unacceptably high prevalence exists despite great medical, pharmacological, and technological advances that were supplemented by an increased interest in pain assessment methods [27] . Adequate pain management is essential and should take into account the physiopathology and intensity of pain. Medications selected based on the two previously mentioned items should be administered at regular intervals, and it is necessary to periodically assess the pain. Patients should be informed about the possible side effects of drugs and issues related to prejudice against opioids, to ensure adherence and success in symptom control.
It is clear that research on quality of life is becoming a vital part of medical examination, and a subjective and holistic approach must always be taken into account, such as the patient's physical and mental state [28] . Initiation of treatment may be slow; it is therefore important to identify predictors of poor physical/psychological outcomes and QOL in head and neck cancer patients prior to treatment, as well as their worst domains of QOL, so that special attention may be given to individuals with predisposing factors until treatment begins. Interventions could then be optimised based on our results for patients to achieve acceptable QOL pretreatment.
Limitations
This study is limited due to the cohort, which was relatively small, limiting the conclusions that might be drawn.
Conclusions
We demonstrated that prior to cisplatin chemotherapy and radiotherapy treatment the studied head and neck cancer patients had their optimum scores in saliva and shoulder, and that the scores for pain and anxiety were the worst. We observed that a low KPS and a large tumour extension (T4) predict the worse overall QOL; therefore, special attention should be given to these patients. Other patient-related factors did not significantly influence the overall QOL.
